To date in our hospital, surgical reconstructions and percutaneous transluminal angioplasty (PTA) were carried out in 168 patients with vertebral artery (VA) stenosis at the origin. In this article, we discuss the comparison between surgical reconstructions and PTA, especially regarding long term follow up, patency and complications.
Introduction
Before PTA was recognized as a treatment for VA stenosis at the origin, surgical reconstruction was a popular therapy. As the instru-ments and procedures for endovascular surgery are being improved, endovascular surgery is becoming safer and more effective 1.2. In this article, we reported the comparison between PTA and surgical reconstructions for VA stenosis at the origin in our hospital. All cases in our hospital are shown in Figurel. Before we adopted PTA, surgical reconstructions were carried out in 82 patients. After that, PTA was performed in 70 patients and surgical reconstructions in 16 patients.
Subject and Methods
The patients with reconstruction for VA stenosis at the origin had brain stem infarction, cerebellar infarction, vertebro basilar insufficiency with dizziness or vertigo, or a combination of them. The angiogram in the patients revealed VA stenosis at the origin. The vertebrobasilar system has some variations. We considered the indication of reconstruction for V A stenosis as that shown in figure 2. As a rule, a patient with over 70% stenosis ofVA is indicated for surgical reconstructions and PTA. However a patient with symptoms, even if VA at the origin showed under 70% stenosis, is also indicated for surgical reconstructions and PTA. Figure 3 demonstrates our strategy. After we adopted PTA, the first choice of treatment has Cases mainly been PTA. We determined the therapy based on the angiogram. As surgical reconstructions, we performed V A -common carotid artery (CCA) transposition, VA-subclavian artery (SA) transposition or bypass and VA-thyrocervical trunk anastomosis. These operations were carried out under general anesthesia. In VA-CCA transposition, the CCA was clamped in about 30-40 minutes. PTA was performed as described below. A 4F or SF catheter with a guide wire via the femoral artery was inserted to the distal VA through VA stenosis at the origin. Then, a balloon catheter (balloon size; 4 mm diameter, 4 a b t cm length) was replaced by a 260 cm length guide wire. Dilatation pressure was 4-12 atm. We dilated 3 times in most cases, as dilatation pressure increased. Total heparinization started just before the catheterization to VA stenosis at the origin, and continued until 2 days after PTA (heparin; 6000 international units per day).
Results
The results of surgical reconstructions for V A stenosis at the origin are demonstrated in table 1. In 80 of 98 patients, VA-CCA transpo- sition was performed. In 10 patients, VA-SA transposition or bypass, and in 8 patients, VAthyrocervical trunk anastomosis were carried out. Complications of these procedures were sympathetic nerve damage (45 cases), postoperative bleeding (2 cases), hoarseness (2 cases), and chylothorax (1 case), but there were no ischemic symptoms. Also, the patency after VA-CCA transposition was good. Occlusion or restenosis did not appear.
The results of PTA for VA stenosis are shown in figure 6. In 6 of 76 patients in which Table 1 PTA was performed, PTA was unsuccessful. In 3 of 70 patients in which PTA was successful, the result was poor. In these 9 cases and 3 of 14 patients with restenosis after PTA, surgical reconstructions were performed. In 3 of 14 patients with restenosis, VA at the origin had already occluded. The second PTA was performed for 7 patients of the restenosis group. The third PTA was carried out for a re-restenosis patient.
In the PTA series, restenosis occurred in 20% of the cases (14170). Restenosis always emerged during the 6 months after PTA in our series. As another complication, an embolism occurred just after PTA rather than during PTA in 2 patients, which occurred during the first 10 cases of our PTA series. Fortunately the neurological deficits almost completely diminished. Dissection due to PTA was also a complication. We experienced small dissections sometimes. The large dissection from VA to SA occurred in one patient who had no neurological deficit.
In this patient, the cavity of the dissection occluded 3 months later.
Discussion
The purpose of this article was to compare surgical reconstruction and PTA. Table 2 shows the ratio of restenosis and ischemic complication on surgical reconstruction and PTA. We emphasized that in surgical reconstructions there was neither restenosis nor ischemic complications. On the other hand, restenosis after PTA occurred in 20% of the patients and 2.6% of the patients had ischemic complications. However, these ischemic complications occurred in the first 10 cases of our PTA series, after the 11th case we did not encounter any ischemic complications. Therefore, the differences between surgical reconstructions and PTA are the ratio of restenosis, and invasiveness of the procedure. Nowadays, we usually use PTA for VA stenosis at the origin. Of course, the patient has the right to decide which procedure is performed. We recommend that PTA is the first choice for VA stenosis at the origin but if the angiogram shows PTA difficulty or the patient chooses the surgical procedure or restenosis after PTA occurred, surgical reconstructions will be the best treatment for VA stenosis at the origin.
Regarding the restenosis, in the early cases of our PTA series the ratio of restenosis was higher than that of all over PTA cases 3,4. After that we decided not to try to dilate the stenotic lesion to normal VA size, and we performed PTA to reduce 50% of the stenotic lesion. Then the ratio of restenosis decreased. For this reason, we like to use a 4 mm diameter, 4 cmlength balloon catheter, rather than a 5 mm diameter one. In addition, a 4 mm diameter balloon catheter does not make an excessive dissection of VA or SA.
The technique and the complications of surgical reconstructions were described by Fujimoto et A15. It is an excellent point that there are no ischemic complications in surgical reconstructions. During the anastomosis, the CCA is clamped in 30-40 minutes. This procedure is thought to be very dangerous. However, there is collateral blood flow from the external carotid artery to the internal carotid artery. This is the reason that an ischemic complication does not occur.
We experienced an embolism in 2 of the first 10 patients in our PTA series. After that, we strictly heparinized the patient from just before ISCHEMIA 0% (0/98) Under general anesthesia operative
2.6% (2170)*
Less invasive approaching the VA stenotic lesion to 2 days after PTA continuously. Thereafter, we did not have any embolic complications.
Recently Mori et Al 6 reported that the stent for VA stenosis at the origin was useful, especially in restenosis. However, we dealt with VA stenosis by PTA and surgical reconstructions, and it was not necessary for us to use a stent.
Conclusions
PTA or surgical reconstructions are the best procedures for VA stenosis at the origin.
